The use of air conditioning in the modern operating theatre to provide comfortable conditions for the surgical team has led to fall in body temperature of the patients. This has been accepted as harmless, but heat loss and its significance to the patient has been studied at Guy's Hospital during the past three years with interesting results.
A conscious mammal responds to a cold environment by increased heat production which was found by Benzinger et al. (1963) to occur when the average skin temperature fell below a critical value of 33°C. This response may be abolished or delayed by anaesthesia, thus resulting in heat loss. Heat can be lost by radiation to surroundings, by evaporation from the wound, lungs and skin, and by using cold intravenous fluids.
During lobectomies and pneumonectomies in 15 patients the deep body temperature fell by 115oC over 31 hours, and the average surface temperature fell by 2-6°C, corresponding with a total heat deficit of 78 kcal, or 21 kcal per hour (Burton & Edholm 1955) . This deficit must be repaid later.
As the patient recovers, cold stimuli from surface receptors cause the oxygen consumption to be greatly increased (Benzinger et al. 1963 ). This accompanies a rise in heat production which tends to stabilize heat balance, and may be associated with shivering. In serial falls in surface temperature the oxygen consumption shows a transitory overshooting rise, but settles to a higher level commensurate with the new surface temperature. Although body temperature may rise without overt shivering, this must be associ-ated with increased oxygen consumption which may contribute to post-operative hypoxmmia.
The effect of operative heat loss on the peripheral circulation is to produce vasoconstriction, seen first in the feet and hands. If this persists in the post-operative period when heat production increases, a rise in central body temperature above normal occurs. The use of ice bags may increase vasoconstriction and make the situation worse. Small doses of chlorpromazine reduce vasoconstriction and make heat loss from the surface possible again.
The next important effect of vasoconstriction is on circulatory stability post-operatively. With only a small-capacity peripheral vascular bed even small volumes of fluid gained or lost from the circulation have an exaggerated effect. This is seen often in patients following open heart surgery.
The third effect is on the metabolic response to injury. Cuthbertson et al. (1968) , in studies on 4 patients with fractures, found that the hypercatabolism of protein and post-traumatic oliguria were abolished by transfer to an environment of temperature 300C and relative humidity 35%. The comfort of the patient is also affected by operative heat deficit. In the presence of cold stimuli from the surface the recovering surgical patient will feel cold and shiver, and this discomfort often produces restlessness which requires repeated doses ofnarcotic sedation.
One of the results of observing central and surface temperatures is to emphasize the necessity of measuring both in all operations where heat balance is likely to be affected. A recent leading article in the British Medical Journal (1968) drew attention to the occurrence of hyperpyrexia during anvsthesia which might have been prevented if these had been monitored.
Maintenance ofHeat Balance
In the work reported here we have used a heatretaining mattress filled with methyl cellulose gel of high specific heat. This is pre-heated with an electric blanket to 33-35°C, and the patient lies on it during transport from the ward, during operation and post-operatively for up to fortyeight hours until thermal and circulatory stability are assured. The chief advantages of this mattress compared with a water-circulation mattress and thermostatically controlled pump are its total freedom from accidental burns, resistance to damage with consequent failure, ease of transport and high degree of comfort.
Comparison of the deep and surface temperatures of 10 patients on the heat-retaining mattress and 11 controls during open heart surgery showed that the nasopharyngeal temperature difference before and after surgery is halved in those on the mattress. The average surface temperature difference before and after surgery is altered from a loss of 0 80 C in the controls to a gain of 0 250 C in those on the mattress. These figures correspond with an average change in heat content of -36 kcal in the controls and -7 kcal in those on the mattress. It is noteworthy that the average surface temperature of those on the mattress was above the critical 33°C level below which cold stimuli are produced.
Heat balance during surgery appears to have been overlooked in the past, yet has much to contribute to the patient's welfare.
Dr D A Buxton Hopkin (Charing Cross Hospital, London) suggested that the rise in temperature and vasoconstriction were part of the response to injury (a preferable term to 'shock'). Stoner (1969) had shown impairment of temperature regulation in rats submitted to a standard injury. Ibsen (1967) Mr Lunn said that many factors contributed to the metabolic response to surgery. Tissue damage predominated in the animal experiments described by Stoner (1968) because it involved hind-limb ischmmia, but similar conditions did not apply in elective surgery in man. Another factor (observed by Dr Vale and himself) was heat deficit resulting from exposure of the patient to cold. Control of this heat loss had little effect upon the survival rate in animals but in man it minimized the metabolic and vasomotor disturbance that followed surgery. REFERENCE: Stoner H B (1968) Ann. N. Y. Acad. Sci. 150, 722 Dr Alan Gilston (National Heart Hospital, London) asked Dr Vale how he could clearly differentiate between peripheral coldness from heat loss and the coldness due to a poor cardiac output. Dr Vale replied that the differentiation between peripheral coldness from heat loss and that due to a poor cardiac output was often difficult when it occurred without previous monitoring of central and peripheral temperatures. When heat loss had been prevented throughout operation, peripheral coldness was almost certainly due to a poor cardiac output and was not relieved by the administration of small doses of chlorpromazine. Isoprenaline was then the best drug to improve the circulation and thus permit vasodilatation and warmth to be effective.
Hyperventilation Following the Injection of Propanidid in Dogs [Abridged] by Eva Harnik MD FFA RCS (Institute ofClinical Research, The Middlesex Hospital, London) When I set out to find an explanation for the hyperventilation caused by propanidid, two features of the drug provided ideas for follow up:
(1) Unlike barbiturates, which are alkaline, propanidid is an acid solution (pH 51); notwithstanding the buffering capacity of the blood, the drug, if given quickly, could act on the respiratory centre as an acid embolus. (2) Its solvent is a derivative of castor oil and this substance could partially account for the pharmacological effects observed. Payne & Wright (1962) , working with a similar eugenol derivative, suggested that this drug acted on the pulmonary stretch receptors via the vagus nerve. Langrehr (1965) postulated a similar mechanism for propanidid and also suggested that this drug might influence the chemoreceptors.
The purpose of my experiments on dogs was to assess the importance of the acid factor and of the solvent and to attempt to clarify the role of the vagus nerve.
Propanidid is easily buffered with 1-2 mEq NaHCO3 per 10 ml of drug. Nine anmsthetized dogs were given, at intervals of at least thirty minutes, standard or freshly buffered propanidid in doses of 15-30 mg/kg intravenously or 5 mg/kg intra-arterially, each dog serving as its own
